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The overload charaotorlatloe of i-f amplifier tub»»« er« of con- 
siderable Importance under certain olrcuwaturcea.    '..'ith certain types of 
JamBUs, euoh as CK, amplitude or (i c •LX.-C> moduluted C».' of low or 
•wderatoly high frequency, it la recognized tliot dancing loas of minimum 
deteeteble signal occurs uhon «he 1-f ui.-pllfler everloudo.    That is, the 
JaranlEc signal becomes so lurce I:  the later stores of the 1-f amplifier 
that the dynamic range of thoso tubas no 3c...   «.-• oon hcndle a oljnal of 
tola else.    Tha apparent >/: •    i •-•.• thlo will bo . 1 c aaod In inoro datall 
later.    Thua high output capability (or u coed overload aburactcrletlo)  of 
the lost 1-f amplifier otacas moron-en the ability of the amplifier to 
withstand these typaa of Ju-ju* c wlU.out the jid of c.-aciul anti-Jamming 
devices. 

Ulth this problor. In aftadj a ccnriJar-Lble awount of data has boon 
taken from time to time en a t.urfcar of pop ü a» 1-f tubas and o »uiUr of 
experimental tube typaa.    It was deis'.ded to ..r.jacct to the tube to be teatad 
a situation as nur like the aotucl j:ult case i.r possible.    Therefore, 
the overload cUn. loterlbticc -..ore inui.auruJ by nr lying a atoll pulse signal 
and a variable an. lltude 2-w slgnel.    Tito results htve bean some vary ln- 
tereatlnc curves «. ilch are :.ot only cpplicable to antl-Jamming technique, 
but to the ampllflc :tlon jf V/.rlomi cigt-<ls .jnd tfco dcolt.-n of amplifiers 
with flat Umltlnc wharoctorU'tics (tlwt la, one atcc« will not overdrive 
the following one} as well- 

The teat setup and prceoduce oan beat be descvlbod by use of the 
block diagram shown In Fig. 1. 

The 30 mc.  oulce *lv ol generator WHO of u -nry spoelal variety, 
there being only one at the tire;   JII.CO then, wore have beon built entitled 
the Mc 9 Teat Pulsar.    Tills i;l< nel />:iar<itor had a .-naxlmum output of 4 volts 
and wen equipped ^vlth an taten ul Btteflastor.    T.'il J output waa a 30 mc, 
pulse of 1 microsecond durntl-.r. roucMng '• •  •• '•'  unvxlitude In the first 1/4 
of s ayole and mulntblnliig a coiu'tur-t amplitude throughout the regaining 
pulae.   The output was at un i^.odaj.-o levol of 75 ohm, aid there was no 
a-w leakage. 

The 30 mc. c-w signal sanoratar was a KB «T-Oö. Jt la a well-known 
and reliable signal generator with ea internal eitej iioto:- and various output 
lwpedencea. 

The mixing pud, hovevur,  s.jdo the output Impedance of both signal 
generators rather ur.lmportai't..    The circuit of this pad is show-i In Fig.  £. 
As used in these testa, the two sign«.! go.-.oratort ware connected to points 
B and C; and point A too OoaBSwtsd to thj grid of the flra» drlrer stage 
where it wad tenntnutod In 75 ohmu*     Oaul li>. thin at-.ix.or,  the mixing pad 
nod an attenuation of 12 db. 
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The driver consisted of fov slnglo-tuned 6.V.5 ejipll;" ar stages 
which war« quit« ordi wr; uxor.pt for the Bt veltace* applied and high 
oathode ourranta drawn,    .jr. It  turned out, thla was probably the toot tuba 
that could have been chocou for thlo ur-.<,  slnoe tha driver repreoented an 
overloading problem In ltoalf.    Constant exposure to :-ntnai* high volt:i{-e 
c. aeaned to cause rapid detai-loration  ?* tha d^ivei* tubea, thus requiring 
a now aet ever/ Tvn A:\yo.    ., ty;iec.5. i'.rlvor Gtegc la shewn In Kl'j. 3.    Of 
course, tha center frej,uurcy of tho drlvar «as Lie te/aec.    Xta overall 
bendwidth waa 1.0 Ue/sac aod tha gain ii.ouid have baa 90 db, tut probub'.;. 
varied fron tiao to tlae. 

To uacauro the out;.ut edibility of any glvux. tube, It waa four:«: 
oost atralghtforward aai eaBVanlaai to meaeure both pulue und Clt at the 
Input to tha teat stage and it the output.    By maura of dials feteotore at 
these polrts, thlc MM ar.ully done.    These ieteetoiu MM i*»do e.» .nearly 
alike 3B poaaible.    Fig. 4 ohr..M her» thr;- wci-a piuced In tho circuit alo.v; 
with a pentode teat tajf.    It ma f cuod for all pructlo.il purponos '»hat 
the roe voltage »eacimd at ti:o l.i-ut ti- t.ie detoctorc t.'aa o^ucl nuzwrlOM ..*;• 
to the d-o voltage s»aai.rcd aoross ths 6VUUB lca£ resistcva.    Tha rma input 
voltaga wae mear>ure£ cvor all tha rose» '-'* Tiltagos ei.oo.aitsred In these 
testa by a nod If led modul 53 KeMtfreissta Corporation vaeuun tu'je voltraater. 
At the aai» time, tho d-o output of t:»e d-itectar.. wu.  rtonured by .mom of 
a hlch realctarca .'Ji.iipicn 1-c vcltw.tor.    Jirce tho rocd.lnca «ere ao clone 
numerically, tan d-c setter wiw un-jd foe ajl teats oocnuci It w«t avoro oon- 
venlent to use from tho atacdpoiitt ct b'/illcldng .-«ad t.vuli>iblllty.    Tha video 
pulae Appearing uoi'oae the dloCe load Wut. nou maJ by ridiOJ of art ordlivu)' 
Kodel ?4E aynchroBCope with un lrtjrnal video oi'<cllfl«r( wiille -ih« two 
B'ltcf.oj made tha n>usuro;.ont of inuut and output vcltac.<*3 Quito sonve;il«»t. 

Upon ohooalng a corttlr. feypa v tuba to try la thu teat stuge 
Olroult, a aultable cathode bl Mttß resistor   Jijc, lu>d to be ohoaen ao that 
tha tuba ourranta would be wlihlr reticle,    fur ao:.» tube typos no current 
charaotarlatlca vere available, nco..aei i.<itisg a curies of current vsrow» gril 
bios maeuremente.    IToxt, o ault-.-bl-j ini roaJotor itj lied to be choeon to 
keep the bandwidth the aaiae as ei'.or tutun W-tui which m&y have hod dif- 
ferent output capacities,    ifewov-jr, for :-..y tubes cf tho iclnlature vai'lety. 
the output eapuoltluc ware eo conatnet from tube to tube that aj ahem:« 1A 
•\ was neceaaary. 

Too taking of datu coL«lated vulnly oc? fear Ddasurenaatai     '::) Tha 
Input c-w voltage to tho tcut  "'ace, which waa tot at vnlucs varying fv>ir 
tha nli:lKuia to the ••CtaWl ojtjut of the o-v cenoru'.or;  (2) the pulea anpll- 
tule at tha Input to tho teat  Jta,-o, which vacs ke;>t <.uriatui<t f o • oach :-»t  1 • • 
of Input C5»; (3) tho DHtMl c-w voliaga of the te^t ataco for oich aattlrr 
of Input o-w voltuc«;  (4;   tha output puleo amplitude of the tuet ütage for 
each aettlng of Input c-w rolt.-'jo.     Uco, ijeu-iurc-iront» were oad3 from tint 
to time of the cathode,  -icroot. und p^^to crirronts of ti.e toat a tage when M 
Gi.' waa applied at all and again v&o:. ihs t<ibo was badly uvurlotilod with CV<\ 

If thla data la plottuC  (taat la, a-w voltage input veraue e-w 
voltece output and pulse gain)  en ordinary linear cra;>h paper (I'lg.  5), It 
oan be aeen that aonathlng vrry lateraatli>£ 1° happening; that is, as o-w 
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Input Increases, pulse gain deereaaea.   However, tha curves ai-o eo eanprebbed 
at the beginning that tha trendo ore oot nearly aa clour as If tit« berliu:•: c 
of the ourves war« expanded with iu.-poct tc the rest of the eurve.   Thus, 
the use of so-ealled square root -r )h paper w..   hit upon to present the 
data In the best possible «aaiwer.    This papor wt.3 laid off In such a way 
that the followlnc relationship holds true: 

where D Is the dlatanoo In unlta c: llnaor neasureMont, K, frois the orl; 1 ; 
to any point, X, alon • the ab:clsaa or o*£inate. 

The curves of pulse <;eln are aotaully curvm; of the ratio of 
pulse output to pulse Input no-.-nellsod to unity.    '.".!•'. la, 

Bslatlve pulao gain - 
"^ 

where ?, • pulse output ut any stttlz-z of o-w Input 
Pa - pulse Input at BU:X cettlnc of c-v. input 

P- • puloe output bcfo.'o '-.".. was applied (Initial pulse output). 

For purpose;- of plotting the curveu, the ratio of IS to 1^ was 
all that was necessary, but for additional lnfom.ti'n the ratio of Pi to 
P£ was also nloe to have.    The sati« of Pj, to is uao been tersed relative 
pulse gain.    It Is thin ratio, olsrg with c-w volti.ee output,  that has been 
plotted aealnst c-w Input vnlts.-c.    A nvjibcr of thoae curves for varlotu 
tube types ore shown on the fcllcwlnc sheets of cquure root paper (Fig. 6 
through Fig. 16).    The vtluoe iu>ad to plot theco curves oi'o generally the 
over ore of several different tubes of the saoo type.    Both the relative 
pulse gain and c-w output oui'v.s bra oxtrapolatud ct ulcaal levels too smell 
to brine the Input detector late Ita llnoar qps:-t.tlnc ronce. 

It can ba seen from thaee cur roc that, °.;ith nnny tubas, at the 
point where thore vsua no incrobce In o-v; cirtpui for an Increase In c-w In- 
put,  the pulse ealn was sere.    In souo c.Joa, hc< over, the pulse never cow 
pletely dleappoarod but only eeonoS to be differentiated.   Fig. 17 Is an 
ettenpt to show tha appearance of t'.o pulao output during the various stac»" 
of overloading.    In olnnJt ovory :I.J, nftur puceing throiigh zsro or a dif- 
ferentiated state, the t.orisl pulso appcurvJ ecaln LB the c-w Input was 
still further lncreused; and '„.' u pulse gain car thei; tie thought of as nega- 
tive,    jlowevor, for oontenlcrco, these vr.luco were plotted as positive, and 
it eon be seen that they quickly roach a ci..iU juxiiain and then slowly fed.) 
away. 

To conpure the ovsrloud churectoxictlcs of the various tube typej, 
It la necessary to take Into couclCjratioc the dlffcxo:.co In g.iin that the 
test stace had from tube to tuta.    31nco It was .vac uasery to hjld either the 
gain or the bandwidth coimtcnt fro», tube- to tuba, ii wan decided to hold 
bandwidth constant.    This nsuna tha* f<v j.v.ot ulnluture tube* the load 
reelator was in the order of twleo that of tho larger tubes with bigger 
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oapaoitloo.    The difference v~>o accounted for Is thn curvot by normallzivg. 
The Initial gain of tho tsst ctuio »u3 a*iltVeiled liy the c-w voltage Input 
scale and dividod by tar. la fiS the pspor.    '..'aeri iihic la dene, the moulting 
ourves* con be usod to compare too .-olaiivc ;mrita of each tube type as far 
as overload cheracterijtica era coi'cniiif.-a..  A tj;.ioal «Iota ohett is shown 
In Fig. 22, showing colirua of ncJ:~-od data and tho veluou derived from 
this. 

In taking tho data for tbMt ovnrlood titrv«*"", it be;uns evident 
that in amplifier doolgn it v. • r.ot enly the luot etiit;o, but cc:.:.ioiQy the 
hext to tbo lest und even tJ.o t.'iird frcci ti.a laut stugos, that cured the 
pulse gain to be roducod.    These curves now provJile u vor}' convonloiit neai.c 
for doterrinlng such overall c'larcct.-lntico.    If the overload curves for 
»aon of the throe otr-coc in Q,uwtlOB aro plaoed auch thvt tha output of 
t.'ie third fron tbo lout ainte is llnod 19 with the input of the sooond str; J, 
and the output of this stags la coincident ./lth tha Input to the last etago, 
than it la a single wnttsr to traoa un uasajnod c-w tJgsml irosi input to out- 
put and noto the ral-jtivo pulta gain of tho lust three stages in tiie reoolvvx. 
The ourvos aha«» In Fig. C3 through Fig. ."!9 _re the result of the procedure 
described above,  using CiCV:   •.: CU07's lr, various coirblnatlona over r.U 
the range of c-w input voltu^ available £.t tl*  third fron tho laut otege« 
To coB^are the T-rlous c^/binr.ticus, it it coco.'-: ory to compensate for the 
dlfforenceo In initial ovorjl3 gala of tho e jihii.r.tioEU, as has boon drae 
for a single tube.    This hu» teos aceoKplishod by jiiultlplying tha c-w 
voltage input ecule by the lnJtial ,:aln nf the c sbij.utlon and dividing it 
by the snolleet initial gain of try cosibii.otlon.    The ercnlloot *aln In 
these curvja «as 360 tU»«,  her.ee tha ncnaullised guln ratios 60:36, 01:36, 
ICO:36, etc., as narked on tha curves. 

If 6AC7's ore wad In the lust throe etagas of the 1-f amplifier, 
as shown In Wg,  S3, tho laltlol gain is q/aite hlfh (1C0Ü tiiasa) j but, wits 
a slight unount of c-w lcturferer.co or Je.'Clns, thu laut ctaßo .lutckly loses 
its ability to amplify pulse*.    This lasers tho ovcvtill .i~in Is aero when 
the last stage oollapooo.    If the plat« Tfltuge' of tho lutt tuba la lneraafci-J, 
the resulting ourvo in Fig. 84  3hcv u the cvoroll _oo.*.nt of collate hoe bean 
lnoroasod opprc;:l natrtl;- thrue tiBBS before tha lust at ego cclla">ct.o.    Fig.    !S 
shows that by slnply Insert'.uc r l:"'l in placo or tho 6A0'7 la the last etug •, 
the point of ova-til uollop<'o baa bca.n ccoin inc-jaioi three tl.noe.    M'.ie 
curv9 la ulao lnttrooti.-ig ia that It nhov» that tha J.cat to tha last otute 
oeuajd the overall pulse gal:i to drop.    Fig. 25 '.kovir. that lncreu^lsg the 
plat« volttigo on the nuzt to tl:c loot stage hoJ dcub.Tcd th<i pol it of ovoxol.i. 
aero pulse gain, but the SAD? in still uua!.r_o to ettui'i up end has agnln 
caused the overall pul:>e gala to r.oi;jidly decrosso ai\& fir-ally hit srero.    By 
Inserting a 6utC7 In the next to the lu&t Jtiiga ate lnarecslng tha soreon 
voltage*''" on tho la:«t sti^.«,   .is shown in I'lg.  Z"t the overall pules guin 1 • 
^uite aatisfactcry a:& does not go to zero ».'lthi;   tbs liiit«J of tho teat 
equicinnt.    Thle curve aloe Jhwvu thut it i" r.ow tho lost otugo «'lieh is 
jgals renponslblo far tbo decraasa in pels'* (ala*   Fl^j. SO ehct's a step in 

» ceo Fig. 18 to Fig. Mi 
*•* Tho unoompoj^utod typo, aa in Fig« 6 to Fig. 17. 

»*» lacrosses dycaulo ron^/e LOCO thun it attrtctJ electron stri-cm. 
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the «rone direction.   TJM last stags has collapsed, to be surs, to» 
being *het ths Matt to ths luat stags sow baa «ho power to overload It by 
virtue of tho träte in soreen voltages. Acain raising the soreen voltage 
of tho last stags, as in Fie- 29, achieves a our*» similar to »iß. 87 with 
little or no improvement. 

Tho early failure of tho &£? and &ACS tubes seems to be due to 
the misdirection of the electron at roam by the grid,    A 6.V37, for example, 
•ay have a aereen ourrent of 50 ma afcd a plate currant of about 4 as, with 
a high input c-w voltage.   Thlo shift in ourrent to the screen la not due 
to the excessive voltage swlngo of the plate, because, when a condenser la 
put from plate to ground, the currents reaein approximately the sane.    Tho 
•VtOS'a were drawing about 3.3 ma plate and 33 ma screen ourrent when the 
last points on their curves were token.    Apparently the eleotron streu» is 
striking the scroon structure near the supporting posts because the tubes 
oan run in tola overloaded condition for quite long periods without burning 
out the screen.    However, thoy will become rather gaseous.    A magnet (1800 
gnus«) was placed over the 6X5 such that its lines of force were perpen- 
dicular to the oentral parts of tho plate structure, and the o-w Input 
voltage for which the pulce ccln full to zero ehenged from 1.4 volts to 7 
volts.    This la about the euir.o result that was produced by raising the 
plate voltage relative to the toroen. 

Xn the 6.ÜC5 and 6..G7, ha JO vor, the plate structure almost cow 
pletely surrounds the oathodo, azd these tufcau v/ore .^uite reluctant to show 
signs of overloading.    When thoy f inullydid overload, they had a ratio of 
plate to aereen ourrent quite similar to the fiAC7 or &t&8.    Previous to 
overloading, the large plates evidently wore responsible for attracting a 
oonaidereble portion of tho electron stream, thus postponing the point of 
complete collapse until long uftor the 6.ifi7 or 6uGS had done so.    It hed 
been predicted that the 6*05 would collapse early, on the basis of the 
measurements on the other three tubes and the knowledge of their internal 
construction* 

Xn further support of this misdirection hypothesis is the experiment 
With the grounded plate groundod crid triode combination.    The cirouit as 
used In the teat state is en own In ?lg. 3C.    This oasfclnatlan, although It 
has an initial pulse gein of only 2.6 times, absolutely refused to approach 
• state of collapse.    Lvec at full output of the signal generator, this 
triode combination still had a pulse gain of approximately one half of its 
initial gain, and the c-w voltc:;e output was still increasing.    No other 
ourves ore better, except those for the GAK6 run at tho over-rated voltage 
of 880.    This curve compares favorably with the triodo oomblnetion, but at 
the time the signal generator reached maximum output, the tube wua showing 
Signs of collapsing.    In contrast to this, the triode combination did not. 

This nan-collapsible combination not withstanding, the 6/tK6 run 
within ratings seems to be the T oat tuba of all when otbor factors, euch 
M eoonomy of space and coot (bocuuee of hlch Initial gain], availability 
and general all-round knowledge of the use of the 6AIS, are considered. 

Sines triode combinations are herd to overload, the circuit shown 
in Fig. 31 has bean proposed as posaibly better than the combination die» 
sussed above.   This circuit has nevor been tested with respect to overloading. 
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tat It he» produced phenoaanal Maul«« a* a low sola« flour« input olroul«. 
This olroul«, on paper, at least, should bo bettor beoauaa It utUlaoa 
only trlodaa and, therefore, should not overload easily.    The first trlode 
la Fie- SI la uaed as a pinto uiapllfler having a gain of epproxiBately one. 
Tbe trlode la 71c« 30, however, la a eatbod« follower with a gain of ap- 
proximately 1/8.    Jlnee the accord trlodo in eaob olrouit roust nave tbe 
earn gain, tbe overall cain of the proposed tocfcinttlaa mill be twice that 
of tbe first ooafelnatlon.    This neenaof eouree, if notblnc alne ohences, 
that the overload characteristic of the second eoEfclneslon «ill be twice 
aa good ae the first cxe.   Thut is, It will take twioo as much c-w Inter- 
ference to produce the sum reduction in pulse gain. 

There are sons interouting fectures ebcut these overload curves 
la general.    One of these ie the feet thut the fciTS" run at SB volte baa 
«pproxlnatoly aa good a charecteristic ao the 6.42S with 106 volt plate end 
screen voltace. 

The carves of the experimental tube SDeSB ahow that with 106 volt 
operation It oo spares favorably, although not consistently, with the 6.1OÖ 
run at 160 volts screen and äX volts plate.    Thase XQ28's «re in a very 
saell envelope with no baae, instead they hevo leada which oaa bs soldered 
right into « olrouit. 

3. A. aalth 
9, K.  AshbrooK 
Kovei*er 2C5, 1946 

a aVkTB ia designed for use ae an amplifier with low operating voltage. 
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f \K^ Spaola] 
.11 ».U   liOUIiO   Jo-11-j'..ls 

Fp» W5 v. 

I     s. 105 v. 
•6 

CVi input Pulse 
Input 

üu  output Pulee 
output 

Pulse Gain Rel. Pulse 
Gain 

r.m.a. r.m.a« 
volts divisions volte divisions 

Tube * SI 
.19 2.2 .19        20 5.2 1.0 
-30 3.8 1,05 20 5.2 1.0 
.40 3.8 1.70 20 5.2 1.0 
.50 3.8 ?.46 20 5.2 1.0 
.60 3.8 3.30 20 5.2 1.0 
.70 3.8 3.90 20 5.2 1.0 
.BO 3.8 • 4.20 20 5.2 loO 
..90 3-P 4.70 20 5.2 1.0 

1.00 3.e ;.20 20 5.2 1.0 
1.90 3.8 7.50 16 4.2 .80 
2.00 3.8 9.50 13.5 3.6 .70 
3.00 3.8 12.50 12.5 3.3 .64 
4.00 3.P 15.00 10.6 2.8 .54 
5.00 3.8 17.30 8.0 2.1 .40 
5.50 3. u:.oo 4.7 1.2 .24 
6.00 3.P 18.60 " 3.0 .8 .15 
7.20 3.« 19.00 0 0 0 
8.00 3.? If .90 .5 .13 .025 
9.00 3.!? 18.80 .8 .21 .04 
10.00 3.8 IF.50         1.0 .26 .05 

Tube * S10 

.19 2 .15 20 5.3 1.0 

.30 3 1.17 20 5.3 1.0 

.40 3.8 1.90 20 5.3 1.0 

.50 3.P 2.55 20 5.3 1.0 

.60 3.8 3.15 20 5.3 1.0 

.70 3.« 3.80 20 5.3 1.0 

.80 3.S .'..25 20 5.3 1.0 

.90 3.8 /.85 19 5.0 .94 
1.00 3.8 5.30 18 4.7 .89 
1.50 3." 7.60 13 3.4 .64 
2.00 3.9 9.20 11 2.9 .54 
3.00 3.8 11.60 10 2.6 .49 
4.00 3.8 U.20 9 2.4 .45 
5.00 3.8 16.50 7 1.9 .35 
6.00 3.8 18.10 5 1.3 125 
7.00 3.8 19.20 2 .52 .098 
8.00 3.8 19.60 1 .26 .049 
9.00 3.8 19.70 0 0 0 
10.00 3." 19.50 1 .26 .049 
11.00 3.3 19.20 1 .26 .049 

FIG. 22 
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Sate Zc.it. 

CB Input /nine CB output Pulse pulse Gain IRel. Pulae"] 
i   m,8 . Input r.B.B^ output Gala 

•Äijdfiijae ..  w>i«n 

Tube /( S12 1 
-19 2.0 U 20 5.1 1.0 
•30 35 1.16 20 5.1 1    1.0 
.40 3.9 1.85 20 5.1 1.0 
.50 3.9 2.55 20 5.1 1.0 

(     .60 3.9 3.00 20 5.1 1.0        j 
|     .70 3.9 3-55 20 5.1 1       1.0 

.80 3.9 4.20 20 5.1 1.0 

.90 1,0 4.70 20 5.1 1.0 
1.00 Si? 5.10 20 5.1 1.0 
1.30 3.9 7.60 17 4.3 .84 
2.00 3.9 9.80 H 3.6 .70 
3.00 3.9 12.60 13 3.3 .64 
4.00 3.9 15.20 11 2.8 .54    \ 
5.00 3.9 17.60 8 2.1 .42 
6.00 j.9 19.10 3.5 .87         1 .17 

1   7,00 3.9 19.70 1.5 .38 .074 
1   8,00 3.9 19.90 0 0 0 

9.CO 3.9 19.60 •8 .22 .C44    I 
1 10,00 3.9 19.50 1.0        j .28 .054 
11.00 3.9 19.00 1.0 .28 .054   I 

Cl^latlon of Ch lnput 8cale U8lng nornalJeed 

Oa'.n Ratio of 5.2 M ^ f t|]    m     ^ 
3 x 10 

j   CW Input Cfc input Average CW1 Ave. itel. 
1 " 

!       r.m.B. corrected output Pulse Gain 
1       YrlTiT for gKin r.m.a v 

0 0 0 1 ' 
.8 .41 4.3 1 

I    1.0 .51 5.1 .97 
1.5 .76 7.5 .75 
2.C 1 02 9.5 .65 
3.0 153 12.5 -59 
4.0 2.04 U.e .51 

1    5.C 2.55 17. C .38 s.o 3.06 I8.5 .20 
7K 3.57 19.2 .067 

|    8.0 4.10 19.7 0 I 
9 0 4.60 19.4 •035 

J?-0 5.10 19.0 .050    j 1 
11.0 5.60 18,6 .050  1 

"0.   22 COMT. 
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OVERLOAD CHARACTERISTICS 

OF IF   AMPLIFIERS 
(LAST THREE STAGES) 

6AC7       lHilOSV     E»«I06V 
6AC7       E,, = I05V     EP=I05V 
6AC7         EM-IOSV     Er= I05V 

OVERALL  PULSE GAIN 1000 
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1              _ OVERLOAD    r.MAPATTrDiCTirc . 

OF  IF AMPLIFIERS 
(LAST  THREE STAGES) J 

~f~ 6 AC7   EM«I05V   E,»I05V            _j ' / 
~y 6A67   E„ = I05V   E.=250V 

ft j 
1/ 6A67    EM>250V  E, «250V 

if r OVERALL PULSE GAIN 360 

i . y-rn——-P--           —         J 

t/Gt—i I                                 , 
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E         - Z Z    "ZZtl~'Z 

. t '--3- 
•      1 *s» f \~~     ^ .---jJ  

*. ::£: t   1   JL. U' '' ' ' •' i 
S.-   t- «.                         v 111 STAGE 

i . z. _ -    K              •(.        -       -4-      - ...J s      JH- 
_*_J  

v 

• 

S          -\| ' 1 
S, -it .-•      3BB STAGE f - —•  

":III" TT q- 
V - --       • •             — 

s                                               • ••   - — 

. 4 —k   OVERALL     

*   J J   -    - .1 " JZ - .11 
Ml    01   1  -J. -±-li --••m —r— ,   ---         f-ff;                                  -f- 

" a»  «« JM.M 
MMMLIHI 

.i 
t u IH- 

.1          .4       .».•.?     .i     .»      10         U          W        II       »       W 
•ATI« I:I 

tmn ew- VOLTS 

FIG.   27 

1038 



1 1 

• 
OS 

• 
4 

t 
01 I 

001 01 

o' 
oiot  "ei ei      i I t        4  "   • 

«OMMUIID   MID- MTIO I'l 
mrur e.w.   votrt 

FIG.   28 

1032 



I 
40.M    JJ        I -    "TT" i i i i m in—i—i i i—i 
M   It     ;; = :  CW OUTPUTt 

 T I' 
H    . +       If B. 

M •  If - —  •    ------ 

. 
 .»__, •        1 

M  OVP RLOAD   CHARACTERISTICS 

OF   IF AMPLIFIERS 
(LAST  THREE STAGES) 
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loo^uf 
{(~ TO DET. 

105 

RESONATE 
DISTMBUTED 
CAPACITY 

• KC^Ytlt    =   | 

-»*    ^270.a 
r 

-H05 

GAIN OF Vi  = gm, 

GAIN OF V2  = gm^   X R.L 

HOWEVBf^WHEN    Vi   IS A GF AS IN   FIGURE 30 

GAIN OF Vi = ^mi ("9W-1 + oma) S /2 

FIG.3) TRIODE COMBINATION  NO.2 
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